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ABSTRACT 

The document is a guide to a 9th and 10th grade 
industrial education course investigating the total system of 
power— how man controls, converts, transmits, and uses energy: the 
rationale is that if one is to learn of the total system of industry, 
the subsystem of power must be investigated. The guide provides a 
"body of knowledge" chart delineating the content possibilities for 
any power-related course at any Ifcfel of instruction, orientation 
suggestions, safety instruction, and introductory activities such as 
suggested teacher demonstrations and discussions of career 
possibilities. Lesson plans covering five aajor topics comprise the 
bulk of the guide; objectives, equipment, resources, and the 
procedure for learning activities are provided for: (1) power 
conversion (26 days) ; (2) mechanical transmission (5 days) ; (3) fluid 
transmission (8 days) ; (4) electrical transmission (8 days) ; (5) 
synthesis of power systems (a single "synthesis-^problem** occupies the 
students for 14 days) . Appended are a definition of behavioral 
objectives; a pretest, posttest, and attitude inventory, with answer 
sheets; an equipment list; and a bibliography* The guide is one of 
the outcomes of the Secondary Exploration of Technology (SET) 
Project. (AJ) 
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Dear Col league: 

We are happy to forward the Power Conversion Transmission 
System document to you. We feel that Implementation of a 
curriculum designed around the concepts represented in this 
document will provide students with relevant understanding 
of power systems. 

In order to Implement the curriculum contained in this docu- 
ment, you will need to purchase the equipment listed on page 
88. You will also need to purchase Worth i ngton 's book- 
GENERAL POWER MECHANICS, D.C.A.'s Transparencies "Power 
Technology", and other reference material pertinent to the 
equipment required for the course. 

We do not maintain that this document represents the answer 
for a course in Power. However, the document has proven 
successful in the project schools. We solicit your suggestions 
for curriculum revision and your comments pertinent to tSe 
curr icu lum. 



S i ncere I y , 

Harvey Dean 
D i rector 
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S. E. T. PROJECT 
Position Paper 



THE 
SECONDARY 
EXPLORATION OF 
TECHNOLOGY 
PROJECT 



on the 

Rationale for the Study of the Total Systems of 
Materials Analysis and Processing Systems, Power, Industrial Communications Systems 

within Industrial Education Classes 



The basic idea of the American eccnomic system is to provide services to people or to produce a sale- 
able product for a profit. Industry is that portion of the economic system that provides material goods by 
changing raw materials into products that have greater value than the raw material. Industriol service indus- 
tries are concerned with keeping such products usable. 

Broad based programs such as lACP Construction and Manufacturing provide students an opportunity 
to investigate the concepts of the total system of industry through meaningful activities, if one is to 
further investigate the principles of the total system of industry at or beyond the concept level, it becomes 
necessary to divide the principles into meaningful sub-systems. 

The sub-systems of industry are: (A) Governmental Policy (B) Business Management (C) Personnel 
iD) Material Analysis & Processing Systems (E) Energy Systems ^F) Industrial Communications Systems. 

The sub-system of Governmental Policy includes the areas of the federal monetary system, natural 
and/or developed resources, "rules of the game" in which private industry must operate, etc. 

Business Management includes the areas of operating our industries. Management topics may be mar- 
keting, management, finance, etc. 

The sub-system of Personnel includes the "people problems" of industries. Personnel areas may be 
health, recreation, training, retiring, education, etc. 

At this point in time, the Industrial Education Field must assume that the content of the three sub- 
systems described above are taught within other curricular areas in the schools. 

The content of the three remaining sub-systems of industry should then be the responsibility of the 
industrial education curriculum. 

The S.E.T. Project systems course in Material Analysis & Processing Systems allows students to experi- 
ence the methods of processing (changing) raw materials of all kinds into saleable products. It also allows 
students to experiment with the similarities and difference between raw materials and processing methods. 

Power evolved as the need for new material processing methods developed. The developments of 
power technology are available to everyone in today's society. The developments have raised America's 
standard of living. The system course in Power provides the student with an understanding of how man has 
taken the basic forms of energy and systematically converted and transmitted them to work for him. The 
course also allows students to investigate the function of the prime movers in our transportation systems. 

Communication has been, and still is, man's link to man and machine, and machine's link to man and 
other machines. In industry, communication allows one man's idea to become a reality as a saleable pro- 
duct. The systems course of Industrial Communications provides students with an understanding of how 
man can develop ideas and communicate them to other people and machines. The course includes various 
typ^of communication systems utilized in industrial settings. 

Industry is a total system which includes man's changing of materials for man; utilizing the power 
developed by man; while communicating with all men. 

It is impossible to teach the total system of Industry by selecting one element of the sub-system and 
developing it into a single course. However, after learners conceptualize industry and experience the sys- 
tem, it becomes realistic and psychologically feasible to begin studying the individual elements in individual 
courses. 



S.E.T. Project Teachers end Staff 
June, 1973 
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2. storage cabinet/bookcase 
.1. file cabinet 
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5. sliding blackboard and projection screen 

t. student seating (with electrical power strip at front) 

7. overhead projector 
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15. storage closets 

16. tool storage 

17. auto engine w/stand 

18. small eng. dyno. built in 

19. environmental test unit 

20. compressor vise-cabinet 

21. auto engine dyno enuipmen' 

22. stem engine demo stand 

23. exhaust and fume removal ■ msI muffler system 
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PREFACE 

The Secondary Exploration Technology document, Power, Conversion, Transmission, and 
Utilization, represents a cooperative effort between thi Kansas School districts of Independence, 
Burlington, Shawnee Mission, and KSCP. It further represents a summer of initial trial development 
by ten (10) S.E, T. teachers with guidance from the S.E.T. Project Staff, a year of trial implementation 
in the three school districn and a final summer of levision and synthesis by project teachers and staff. 

The S.E.T. Project Curriculum seeks to provide the teacher with the objectives, equipment, 
material, supplies, references, and activities necessary to teach studente the System of Power-- 
from energy source, through conversion, to transmission and finally to utilization. Career information 
and the sociological implications of Power is also included in activity form. 

The user of this guide should recognize that activities to encompass the entire body of 
knowledge as depicted on page 2 are not included It is impossible to teach in one semester, one 
year, or in one program the intracacies of the total body of knowledge. is possible to teach the 
concepts of how each system of power interrelates to the other syste? power. Therefore, the 
S.E.T. Power document provides a guide for the teacher to teach the /stem of Power. 

The credit for the content in this guide goes to the S.E.T. Teachers who developed, tried, 
revised and synthesized this curriculum. The curriculum should prove successful in other schools 
because of the practical and realistic activities delineated by the teachers. 

The Teachers chose the equipment as listed in order that Students could successfully complete 
given activities and meet specified objectives. 

Other similar equipment may be available to complete given activities. It is not the purpoia of 
this document to endorse educational equipment but merely to note equipment which proved 
successful in meeting the listed objectives for specific activities. 
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RATIONALE FOR POWER 

Throughout history man has used and developed nature's energy into power systems that help 
him fulfill his needs -f rom the simple fires of cavemen to the complex machines of today's industry. 

Power performs the wf^rk of industry. As an outgrowth of the development of power, our 
standard of living has improved positively. If one is to learn of the total system of industry the sub- 
system of power must be investigated. 

The study of power is the investigation of how man controls, converts, transmits, and 
energy. 

The S.E.T. Project body of knowledge isee page 2 ) delineates the content possibilities for any 
Power or power related course at any level of instruction. 

The level I course recommendation contained in this document attempts to investigate the 
total system of power. Power courses beyond level I should include in-depth study of components 
from the Body of Knowledge. 



1 



ERIC 



f>OVVER 
COMlfROL 



BfST copy mmi I 



ENERGY 



CONVERSION* 



3 



TRANSMISSION" 



^ ELECTRICAL 

THERMAL 
RADIANT 
I- NUCLEAR 



^MECHANICAL 



- ELECTRICAL 



, THERMAL 

VCorttduKfion 
RADIANT 



-THERMAL 
-ELECTRICAL 



Generator 



- MECHAN'.CA', 
t Motof 

- CHEMICAL 



-THERMAL 



^XCOMbtlSTiON 



ENGINES L 



ignitfon 
^CompreiSton 

ignition 

^ ROTARY 

—Turbine 

I — LINEAR 



rXTERNAL 



THERMIONIC 
C ONVERTER 

-RADIANT 

.KICTRTCal 



UTILIZATION 



MECHANICAL 

T"n!31SfFirasENT 

I OR COMBINATION 
•""of SIH BASIC 
MACHINES 

I* PuMtys 6i Belts 
-Clutchn 

-BrtkM 
-Cami 
p^Scrm 
-Etc. 

FLUIDS 



i» MOTION 
ottry 



TlTi 




- Vilvrt 
-Tfartsniit&ion 

lines 
-Cytirxifn & 
moton 
^PNEUM^TICS 

- VitvM 

- TrmmiwMi 

motort 



ELECTRICAL 



-RADI. 



uen«fator& & 
batter i«i 

•Cor>dLK:tQrt & 
inHii^tors 

motoric & 



, ^NT 

Soi«r Furr*j*ce 
ELECTRICAL 
"tSotar cell Of twtitffv 
-CHEMICAL 



^CAREERS 



SERVICE 



> NUCLEAR 
U THERMAL 



S£ 



fissiOisT 



-►BrtHHlfr reactor 

Otht»r 

I^USION 

TTSiTrtiJiwS 100 million 
(iwtfMCtmt, fH?c*fttrffv 

fur fLfftiuf i c iun. 



SALES 



S.E.£),W.P. 
'SOCIOLOGICAL 



"M'SKtTD? ACTURE 

"producJofi 

-J 



t 



S.E.D.W.P. 



ISoci&ty lodivkiwi)! 

'DISFUNCTIONAL UNITS 



Mol>ility 



-RADIANT 



FilSlOJl 



• lubficiiion 
EMigent 

Solidft 
Gam 

-Friction 



«nc PtiytK^I RfqutrefT^tntt 



GOALS OF POWER 

1. To develop an understanding of the concepts and principles of energy conversion, power 
source power transmission and power uses. 

2. To provide a knowledge and understanding of how power sources, transmission and uses are 
combined to produce power systems. 

3. To provide experiences with power components by constructing, servicing, and developing 
power circuits and systems. 

4. To develop an insight into the various career opportunities available in the field of power. 

5. To develop knowledge and experience in the relationship of power to other discipline; to 
all curricular areas; and industrial applications. 

6. To develop positive safety attitudes and practices pertaining to work and the study of power. 

7. To provide an insight Into the socio-economical and/or environmental effects of power. 



S.E.T. Project Power Curriculum 
PERFORMANCE OBJECTIVES 

The performance objectives listed below should provide realistic attainment levels for students 
enrolled in the power course described in this guide. Each teacher may wish to establish his 
own performance levels for the course rather than use those indicated below. However, the Test 
instruments included in Appendix D should prove valuable regardless of teacher choice* 

Performance levels are not established for the activities delineated in this guide. Each 
teacher using this guide is encouraged to establish performance levels for his own class per 
activity and to build in his own evaluation criteria. 

Definitions of Performance Objectives in the Psychomotor, Affective, and Cognitive domains 
are included in Appendix A. 

Cognitive Performance Objective 
Upon exiting the S.E.T. Project power course the students will indicate a knowledge of Power, Conversion, 
Transmission, and Utilization as evidenced by an increase of 20% in Mean score between pre- and post'testing 
on the S.E.T. Project Power Curriculum Tests. 

Affective Performance Objective 
Upon exiting the S.E.T. project Power course the students will Indicate the value of the study of power 
as evidenced by a 15% increase in the mean score between the S<E.T. project pre*Power Curriculum attitude 
inventory and the post-Power Curriculum attitude inventory. 

Psychomotor Performance Objective 
During the Power course the student will perform psychomotor skills in at least the imitation and/or 
manipulative level as evidenced by the teachers records of successful completion of at least eight of ten teacher 
selected activities that suggest these levels of skill development^ 

♦Refer to Appendix A. 



BROAD ACTIVITY OBJECTIVES FOR STUDENTS ENROLLED. IN POWER 



1. The student will investigate, research, and/or conduct experiments with the sources of energy as 
evidenced by the completion of the prescribed activities in the unit of study. 

2. The student will investigate, research, conduct experiments and/or activities in the conversion 
of energy from one form to another as evidenced by completion of the prescribed activities 
in the unit of study. 

3. The student will investigate, research, conduct experiments and/or activities in the transmission 
of Power from one point to another as evidenced by completion of the prescribed activities 

in the unit of study. 

4. The student will investigate, research, conduct experiments and/or activities in the utilization 
of power as evidenced by completion of the prescribed activities in the unit of study. 

5. The student will investigate, research, conduct experiments and/or activities in career orientation 
related activities and other aspects of power as evidenced by completion of the prescribed 
activities in the unit of study. 

6. The student will research, investigate, conduct experiments and/or activities involved in designing, 
construction, use and/or operation of a selected power system as evidenced by the completion 

of the selected activities within the designated unit of time. 

7. The student will demonstrate his knowledge of the controls of power and energy as evidenced 
by participation in the prescribed activities in the unit of study. 
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CONTENT OUTLINE 
FOR POWER AND ENERGY 



Suggested for Level It Courses 
The sequence presented in content outline is imperative 
for the success of the Systems/Conceptual Approach. 



On« SafTMctw Idayt) 


Topic or Ar«a of Instruction 


4 


1. ORIENTATION 

A. Shop Procedures 

B. Pretests 

C. Safety 




II. UTILIZATION AND APPLICATION OF POWER TO 
DO WORK 

A. General Discussion 

B. Power Systems in Operation 

C. General Career Orientation 

D. Sociological Impact of Power Systems 


2 


IIL BASIC ORIENTATION OF POWER TRANSMISSION 
TO UTILIZATION 

A. Teacher demonstration of simple: 
1. Hydraulic systems 
cteciricaj sysiems 

3. Mechanical systems 

4, eta 


1 


IV WHAT IS POWER AND ENERGY? 

M« wuuri%> Cm I ^riTi> OT cneryy 
L How converted 

7 Mnuu fpiincmiffAri 

B. The System and Control of power 


46 


V. CONVERSION & TRANSMISSION 

A. Power Conversion 

B. Mechanical Transmission 

C. Fluid Transmission 

D. Electrical Transmission 


14 


VL SYNTHESIS OF POWER SYSTEMS 

A, Suggested Activity 


14 


VIL INDEPENDENT STUDY 

A, Suggested activity 


2 


VIII. CONCLUSION 


5 


IX, Days generally lost due to normal school mterruptions 







90 TOTAL 

6 
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GUIDELINES FOR THE USE OF THE ENCLOSED ACTIVITIES 

The following pages include suggested activities that provide the student with an 
awareness of the total system of power. The activities relate to the cognitive, affective 
and psychomotor domains of behavior. 

Several methods may be used to teach the activities dealing with conversion and 
transmission {Section V). One method is to allow the entire class to do the activities 
at the same time. Another method is to divide the class into 4 or 5 groups and ro- 
tate the groups through the different activities. The teacher should select the method 
which best meets his local situation. 

We encourage teachers using this document to expand and revise Individual 
activities to fit their own situation. If activities need to be omitted because of time, 
omit activities from each set, not an entire set of activities. 

Teachers should continually relate individual activities to the total body of 
knowledge. If this relationship is lost, understanding of the total system of power 
is lost 



TEACHER: You must prepare for each lesson prior to teaching the lesson. The 
S.E.T. Project staff recommends that you read this entire document 
before beginning your course. 
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♦ SECTION I. ORIENTATION 

A. SHOP PROCEDURES (DAY1) 

B. PRE TESTS (DAY 2) 

C. SAFETY (DAYS 3 & 4) 

DAY 1 : The teacher should discuss with the class the normal beginning of class procedures. 

This nwiy include the assignment of seats, collecting of fees, assignment of lockers, etc. 
DAY 2: Administer the pretest and the attitude Inventory. (Pretest and attitude inventories 

in Appendix D). Evaluate each to determine what the students know and how they 

feel about power. 

DAYS 3 and 4: The teacher should present demonstrate, and discuss the safety Information 
contained on the next page. An evaluation of the student's knowledge of safety may 
be conducted following the presentation by the teacher. 



* Refer to content outline, p. 6. 
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Safety Instruction 

Teachers using this document should present safety instructions and evaluate student 
performance on safety in the fonowing areas: 
A. General 

1. Shop procedures 

2, Fire prevention end drills 

3. Severe weather precautions 

4. Safety clothing and dress 

5. Eye protection 

6. Handling and use of basic hand tools 

7. Reporting and care of minor injuries \ 

Specific safety instruction and student performance evaluation should be administered 
in the following areas: 

A, Electrical Devices 

1. Safety fuses, switches 

2. All wires properly insulated 

3. Loose connections 

4. Properly grounded 

5. Proper identification of parts and components 

6. Proper handling of dangerous voltage and current 

B. Heat Engines 

1. Refueling of engines 

2. Proper ventilation and exhausting of poisonous fumes 

3. Rotating shafts and hot parts of engines 
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C. Mechanical Devices 

!• Exposed belts, pulleys, and gears 

D. Fluidic Devices 

I, Compressed air and fluids 



Each teacher of power should make an effort to redesign, rearrange, and equip their own 
shops so as to provide an environment as safe as possible-'One where injuries would be an accident 
The following book is an excellent source for shop safety and safety instruction: 

Accident Pr9v«ntion Manuel for Shop Teschtfs, Anmicsn Technics! Society^ Chlc^, Illinois, 
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• SECTION II. UTILIZATION AND APPLICATION OF POWER TO DO WORK 

A. GENERAL DISCUSSION (DAY 1) 

B. POWER SYSTEMS IN OPERATION (DAY 1) 

C. CAREER ORIENTATION (DAY 2) 

D. SOCIOLOGICAL IMPACT OF POWER SYSTEMS {DAY 2) 

During the next 2 days the teacher should discuss with the claw how power does work 
for man. The career possibilities and the sociological impact of power on society should be 
emphasized wherever appropriate. 

Demonstrate several power systems doinp work. 
Examples: Air compressor, drill press, grinder, small engine, etc. 
Discuss how the demonstrated power systems do work for man. 

Discuss with the class six different careers that are associated with the operation, 
construction, designing and maintenance of the power systems that were 
demonstrated yesterday. 

Select several items that have been printed in the news media recently pertaining 
to energy conservation, pollution, etc. Discuss these articles with the class. 



DAYl: 1. 
2. 

DAY 2: 1 
2. 



* R«f«f to contdnt outline , p. 6. 
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♦ SECTION III. BASIC ORiSNTATION OF POWER TRANSMISSION TO UTILIZATION 
A. TEACHER DEMONSTRATIONS OF THE TRANSMISSION 
SYSTEMS (2 DAYS) 

During the next two days the teacher should show how power is transmitted and controlled 
from the point of conversion to the point of utilization. 

DAY 1 : 1. Demonstrate to the class a simple electrical transmission circuit 

Example: Connect a bulb to a battery using a switch ^ a control device. 

2. Discuss how electrical energy can be transmitted from one point to another. 

3. Discuss the control mechanisms of electrical transmission (switches, relays, etc). 

4. Discuss several careers associated with the transmission of electrical power. 

5. Discuss the sociological impact of power transmission by electrical means. 

DAY 2: 1. Demonstrate to the class a simple fluidic transmission system and a simple mechanical 
transmission system. 

Example: Connect an air motor or cylinder to an air compressor with an on-off 
valve. 

Example; Use a simple lever or belt-pulley system such as on a variable-speed machine. 

2. Discuss how energy can be transmitted by fluid and mechanical means. 

3. Discuss the control mechanisms of fluid and mechanical transmission systems. 

4. Discuss several careers associated with fluid and mechanical transmission. 

5. Discus the sociological impact of fluid and mechanical transmission systems. 



» Refer to content outline, p. 6. 
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• SECTION IV. WHAT IS POWER AND ENERGY 

A. SOURCES AND FORMS OF ENERGY 

B. THE SYSTEM AND CONTROLS OF POWER (1 DAY) 

The total system of power should be di'icusseci today. 

1. Discuss how energy can be converted, transmitted, and used to do work for man. 
(Refer to Body of Knowledge, p. 2) 

2. Define and discuss the six basic forms of energy and give examples of each. (Refer 
to Body of Knowledge, p. 2) 

3. During discussion make sure students understand the total system of Power-- Energy- 
Conversion-Transmission-Utilization-aiid the controls used throughout each of 

the steps. 



' Rcftr to Conunt Outlint, p. 6. 
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SECTION V 
POWER CONVERSIONS 



26 Days of Activities 



16 
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SECTION V. Power Conversion 



ACTIVITY 
'Converting Mechanical to Thermal or to 
Electrical Energy" 



Allow 1 class period 



OBJECTIVE: A t the . conclusion of this activity 
mechanical to thermal and to eke 




EQUIPMENT AND SUPPLIES NEEDED; None 



REFERENCE MATERIAL; GENERAL POWER MECHANICS by Worlliin»ton, Units 25 & 



1. Discussion/Oemonstration 

1. DiMJUss forms of friction 

a. Useful friction 

b. Harmful friction 

2. Demonstrate friction by rubbing 2 objects together. 

3. Discuss the basic generator 



1. Explain principle involved 

2. Sketch on the board and show how a simple generator can 



PROCEDURE FOR THE ACTIVITY 
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SECTION V. Power Conversion ACTIVITY 

"Converting Mechanical to Electrical Energy" 

Allow 4 ct«it p«f lods 

OBJECTIVE: A t the completion of the activities the student will understand the concept of 
mechanical to electrical conversion as evidenced by successful completion of 
the prescribed activities, 

EQUIPMENT AND SUPPLIES NEEDED: Electronic Akte ©00, Eltctronic AW* SIOOOCK. McKntflht & McKnioht Pomw 

Eupwltmnttf Unit 

REFERENCE MATERIAl.: MECHANICAL CONTROL MANUAL McKntoht & McKnWit PublWiino Compwy 

SKWOCK INSTRUCTION MANUAL. Elwrtronic Aid! y 
CONCEPTS OF ELECTRICITY, ElKtronic Akh 

ELECTRICAL CONTROL MANUAL. McKnism & MctCnight PU>{i«{iln0 Comply 

PROCEDURE FOR THE ACTIVJTY 
1. STUDENT ACTIVITY-Complete the following activities 

Day 1: McKnIght Power Experimenter Experiment #52: changing motion Into electricity. 
MECHANICAL CONTROL MANUAL pages 52-26 to 52-30. 

Day 2: SIOOOCK Experiment #33: Moving a magnst within a coil produces electricity 
SIOOOCK INSTRUCTION MANUAL pages I8M83. 

Option: The following activity is essentially the same and could be substituted 
for above: EAIOOO Experiment #4: Magnetism produces electricity. 
CONCEPTS of ELECTRICITY pages 16-18. 

Day 3: EAIOOO Experiment #6: Mechanical motion In a magnetic field produces electricity 
CONCEPTS of ELECTRICITY pages 23-25. 

Day 4: McKnIght Power Experimenter Experiment #E7: Producing a continous supply 
of electricity with a generator. 

ELECTRICAL CONTROL MANUAL pages E7-205 to E7-2I0. 
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SECTION V. Power Conversion ACTIVITY 

"Converting Electrical to Mechanical, to Thermal, 
to Radiant and to Chemical Energy" 

AlloM S ctja periods 

OBJECTIVE: A t the completion of the activities the student will understand the concepts 

of Electrical to Mechanical, to Thermal, to Radiant, and to Chemical conversions 
as evidenced by successful completion of prescribed activities. 

EQUIPMENT AND SUPPLIES NEEDED: Electronic Aids iOOO and SlOOOCK Trainsft, chMse, viOBtabtcs, fruits md mHts. 



REFERENCE MATir^lAL: CONCEPTS of ELECTRICITY, Electronic Aids 

SlOOOCK INSTRUCTION MANUAL, ElKtronic Aids 
DCA TrinspwBncy T-t9-l 



PROCEDURE FOR THE ACTIVITY 

1. STUDENT ACTIVITY- Complete the following activities: 

Day 1 : E AlOOO Experiment # 5: Electricity and magnetism produce meciiantcal motion 
CONCEPTS of ELECTR ICITY pages 19-22. 

Day 2: SlOOOCK Experiment # 25: Using electrical current to heat materials 
SlOOOCK INSTRUCTION MANUAL pages 141-143. 

SlOOOCK Experiment #29: Creating and controlling light that is produced directly 
from electricity. 

SlOOOCK INSTRUCTION MANUAL pages 158-163. 

Day 3: SlOOOCK Experiment #20: Charging a wet cell 

SlOOOCK INSTRUCTION MANUAL pages 115-123. 

Day 4: SlOOOCK Experiment #21: Charging a cheese cell 
SlOOOCK INSTRUCTION MANUAL pages 124-125 

Day 5: SlOOOCK Experiment #24: Building a cheese t^attery for operating a transistor radio 
SlOOOCK INSTRUCTION MANUAL pages 130-137. 
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SECTION V. Power Conversion ACTIVITY 

"Converting Chemical to Radiant, to Thermal, 
and to Electrical Energy " 

Allow I claw period 

OBJECTIVE: At the end of the discussion the students will understand the concepts of 
chemical to radiant, to thermal, and to electrical conversion as evidsnc&i 
by the teachers records. 

EQUIPMENT AND SUPPLIES NEEDED: Dry call, lamp, switch. wir«t 



REFERENCE MATERIAL: SIOCOCK INSTRUCTION MANUAL, Electronic Aide, paflM 48 and 48. 



PROCEDURE FOR THE ACTIVITY 

1. Teacher Discussion 

1. Explain that chemical to thermal conversion would be forms of combustion 
and chemical reactions. 

Give examples. 

2. Explain that chemical to radiant conversion would be chemical reactions and 
combustion 

Give examples. Discuss the "gray area" between thermal & radiant energy. 

3. Discussion of chemical to electrical conversion 

A. Cells & Batteries 

B. Types of cells 
C Use of batteries 

2. Teacher Demonstration 

1. Demonstrate simple circuit using a dry cell, lamp, and switch (same as a 
flashlight). 
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SECTION V. Power Conversion ACTIVITY 

"Converting Chemical to Radiant, to Thermal. 

and to Electrical Energy ' ' 

Allow 6 dsn ptrlod> 

OBJECTIVE: At the end of the activities of study, the student will understand the general 
concepts of chemical to electrical conversions and parallel and series 
circuitry as evidenced by the teachers records of successful completion of 
required activities. 

EQUIPMENT AND SUPPLIES NEEDED: Eltctfonic Aicte 1000 «nd Electronic Aid* SIOOOCK Tn\ntn 



REFERENCE MATERIAL: CONCEPTSof ELECTRICITY, Electronic Akte 

SIOOOCK INSTRUCTION MANUAL. El«ctit>nk: Aids 



PROCEDURE FOR THE ACTIVITY 



1. STUDENT ACTIVITY-Complete the following activities: 

Day 1 : EAIOOO Experiment #40: Ceils in Series 

CONCEPTS of ELECTRICITY pages 153-156 

Day 2: EAIOOO Experiment #41: Cells In Parallel 

CONCEPTSof ELECTRICITY pages 157-160 

Day 3: EAIOOO Experiment #7: Chemical Action Produces Electricity 
CONCEPTS of ELECTRICITY pages 26-30 

*Day 4: StOOOCK Experiment #16: Building a Cheese Cell 
SIOOOCK INSTRUCTION MANUAL pages 92-97 

♦Day 5: SlOOOCK Experiment #17: Building Cells from Fruits and Vegetables 
SIOOOCK INSTRUCTION MANUAL pages 98-101 

♦Day 7: SIOOOCK Experiment #19: How the Use of the Electrode Affects the Production 
of Current 

SIOOOCK INSTRUCTION MANUAL pages l09-t;3 



•-Thece days could b» damo only Instead of itudtnt activity 
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SECTION V. Power Conversion ACTIVITY 

Thermal to Mechanical, to Radiant, and 
.„ . to Electrical Conversions 

Allow 1 class p«riod 

OBJECTIVE: At the conclusion of the activity, the student will understand the concepts 
of thermal to mechanical, to radiant, and to electrical conversion as 
evidenced by the teachers record. 

EQUIPMENT AND SUPPLIES NEEDED: Coppsr wIrt. volt nwter, smti) torch or EAIOOOStuctontTraJrw 

REFERENCE MATERIAL: SIOOOCK INSTRUCTION MANUAL. Electronic AJd*. paoi 32 & th« lit and 2nd parMnotw 

of (Mot 33 

DCA Transparencies: T-IS-I . T.14-1. T.14-2, T-IB-I T-15.2, T-IS^, T-lS-l, T.17.1. 
T-17^.T-17-3 



PROCEDURE FOR THE ACTIVITY 



1. Discussion 



1. Discuss how the internal combustion engine converts thermal to mechanical energy 

2. Discuss how heat applied to a thermocouple can produce electricity 

3. Discuss the correlation between thermal and radiant energy 
A. an object when heated sufficiently will emit light 

2. Teacher Demonstration 

1. Demonstrate a thermocouple 

Experiment #26 SIOOOCK INSTRUCTION MANUAL, pages 145, 146, 147 
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SECTION V. Power Conversion ACTIVITY 

©cu iww V "Converting Thermal to Mechanical Energy 



Allow 6 ct«8 p«riod$ 



OBJECTIVE At the completion of this activity the student will demonstrate his knowledge 
utSJLi. LivL. 2^ ^^^^ ^^^^y^ ^ ^ converter of thermal to mechanical energy as evidenced 

by the teachers records of completed activities. 

EQUIPMENT AND SUPPLIES NEEDED: Dvnometar with Air/Fu«l mMSurlnfl ctovlcw, dl««l enfllrw. rotiry enflin., 

2 cycle enfllna, 4 cycta •ngitw 

REFERENCE MATERIAL. «AL R)^!^^^^ 



PRCXJEDURE FOR THE ACTIVITY 

1. Teacher Discussion , o ^ , i„ 

1. Discuss basic principles of the diesel, rotary, 2 cycle & 4 cycle engines 

2. of the dynomometer and air/fuel measuring devices 

3« Studsnt Activity 

1. Connect engine to dynometer and measure: A. Torque 

B. Horsepower 

C. Air/fuel consumption 

D. Efficiency 

The Student should complete the same procedure for each engine (2 cycle, 4 cycle, 
rotary, diesel) 

4. The teacher should discuss comparisons of the efficiency of all engines at the conclusion 
of activity. 
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SECTION V. Power Convereion ACTIVITY 

"Converting Nuclear w Thermal and to 

Radiant Energy" 

Allow 1 clan ptriod 

OBJECTIVE: At the completion of the activity, the student will understand the 
concepts of nuclear conversion as evidenced by the teachers records. 

EQUIPMENT AND SUPPLIES NEEDED: Film projtctor 



REFERENCE MATERIAL: GENERAL POWER MECHANICS by Worthinston Unit 94, 9S, 96 



PROCEDURE FOR THE ACTIVITY 

1. Discussion/Demonstration 
A. Discuss nuclear fusion 

A. Principles 

B. Uses 

Discuss nuclear fission 

A. Principle 

B. Uses 

If possible have a speaker from the local Power & Electric Company speak on the 
uses cf nuclear energy for electrical production in the future 

Obtain and show the film: ATOMIC ENERGY 
Prentice-Hall, Englewood Cliffs, New Jersey 
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SECTION V. Power Conversion ACTIVITY 

Generol-Radiantl Chemical Thermal Electrical 

Conversion 

Allow 1 ciM p«flod 

OBJECTIVE: The student will understand the concepts of radiant to chemical, thermal 
and electrical conversion by participating in the class discussion at the 
conclusion of the unit as evidenced by the teachers records. 

EQUIPMENT AND SUPPLIES NEEDED: Electronic Afdf 1000 Studant Trtlntr 



REFERENCE MATERIAL: GENERAL POWER MECHANICS by Worthlnflton, Unit 101 



PROCEDURE FOR THE ACTIVITY 



1. The purpose of this activity is to show the cornsepts of how radiant energy can be 
converted to chemical, thermal, and electrical energy. 

2. Discussion/Demonstration 

A. Discussion of radiant to chemical conversion 
1. Photosynthesis 

B. Discussion of radiant to thermal conversion 

1. If possible demonstrate a simple Boy Scout furnace that converts radiant 
energy to thermal energy. 

C. Discuss radiant to electrical conversion with the use of a solar cell. 

3. Student Activity 
Copy EA2and Ea13 



24 



BEST cony miMUL 



SECTION V 
MECHANICAL TRANSMISSION 

5 DAYS OF ACTIVITIES 
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SECTION V. Mechanical Transmission ACTIVITY 

"Why Things Move 

Allow 1 clMptriod 

OBJECTIVE: At the completion of this activity, the student will understand how force, 
equilibrium and motion are related to Inertia as evidenced by correct 
responses to lesson questions. 

EQUIPMENT AND SUPPLIES NEEDED: McKniflht & McKnlflht Po*m Exptrlmwiwr 



REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MucOootld , Mc.4 Mc. 

PublisWnfl Co., pagw 23-26 and 36-38 ^ ^ 

MECHANICAL CONTROL, Studint Lab Manual, pag« M9-»5 to MI-SI 

PROCEDURE FOR THE ACTIVITY 

1. Teacher Discussion 

A. Why things Move 

2. Student Activity 

A. Complete Experiment Ml in MECHANICAL CONTROL Lab Manual 
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SECTION V. Mechanical Transmission ACTIVITY 

"Using the Lever to Gain Strength" 

Allow 1 clMS ptriod 

OBJECTIVE: At the completion of this activity, the student will learn the mechanical 
advantage of lever and incline planes as evidenced by the student answers 
to lesson questions. 

EQUIPMENT AND SUPPLIES NEEDED: McKnight Poww Expwlimntw 



REFERENCE MATERIAL: POWER: MECHANICS qf ENERGY CONTROL by Bohn & M»cDon«ld, Mc& Mc 

Publishing Co., pagts 38-42. 

MECHANICAL CONTROL StudanT Lab Manual, paots M3^6to M3^. 

PROCEDURE FOR THE ACTIVITY 



1. Teacher Discussion 

A. Using the lever to gain strength 

2. Student Activity 

A. Complete Experiment M3 In MECHANICAL CONTROL Lab Manual 
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SECTION V. Mechanical Transmission ACTIVITY 

"Producing Directional Change with Belts & Chains' 

Allow 1 cJw ptriod 

OBJECTIVE: At the completion of the experiment, the student will demonstrate his 
knowledge of producing directional change with belts and chains by 
successfully completing Experiment #05. 

EQUIPMENT AND SUPPLIES NEEDED: McKnJflht & McKnlflht Poiisftj- Exp«rlmtnW 

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn& MacOoivM, Mc& Mc 

Publishing Co.. 

POWER SYSTEMS. Studtnt Lab Minu«l 



PROCEDURE FOR THE ACTIVITY 

1. Teacher Discussion 

A. Idler pulleys can be used to carry belts past obstructions or around comers 

B. Idler pulleys do not affect the mechanical advantage of pulley systems 

C. Pulleys can be used for on-off switching 

D. Pulleys can reverse direction 

E. Pulleys can produce directional change. 

2. Student Activity 

A. Complete Experiment #05 in POWER SYSTEMS, Student Lab Manual, pages 
05-310 to 05-312 
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SECTION V. Mechanical Transmission ACTIVITY 

"Mechanicai Advantage of Machines" 



Allow 1 ciMc period 



OBJECTIVE: A t the completion of this activity, the student will understand mechanical 
advantage as evidenced by successfully completing the assigned activity. 

EQUIPMENT AND SUPPLIES NEEDED: McKniflht & McKniflht Powtr Expvriimnter 



REFERENCE MATERIAL; POWER: MECHANICS of SNERGY CONVERSION, bv Bohn & M*cDon«id imm3&38 

POWER SYSTEMS-Studtnt Lab Maninl, pagM 03-300 -03-303 ' 



PROCEDURE FOR THE ACTIVITY 

1. Student Activity 

A. Complete experiment 03-300 in POWER SYSTEMS Lab Manual, pages 03-300 
to 03-303 
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SECTION V. Mechanical Transmission ACTIVITY 

"Friction as a Holding Force" 

Allow 1 clM ptrlod 

OBJECTIVE: A t the completion of the activiy, the student will demonstrate his knowledge 
of friction as evidenced by successfully completing the experiment. 

EQUIPMENT AND SUPPLIES NEEDED: McKnight & McKn^fiht Powtr Eitptrinwntir 



REFERENCE MATERIAL: POWER SYSTEMS Student L«b M«nu«l by Bohn & MKOoncId, p^)M 01-292 to 01-294 



PROCEDURE FOR THE ACTIVITY 

1. Student Activity 

A. Complete Experiment 01 In POWER SYSTEMS, Student Lab Manual, pages 01- 
29210 01-294 
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FLUID TRANSMISSION 
8 DAYS OF ACTIVITIES 
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SECTION V. Fluid Transmission ACTIVITY 

"Controlling Fluids with Shut-off and Check Valves" 

Allow 1 cim period 

OBJECTIVE: At the completion of the activity, the student will understand check valves 

as evidenced by his written answers to the questions in the assigned experiment, 

EQUIPMENT AND SUPPLIES NEEDED: McKnIflht Powwr ExptfimtnMr 



REFERENCE MATERIAL: POWER : MECHANICS of ENERGY CONTROL by Bohn & MmOoiuU, paoN 91-83 & 100 

FLUID CONTROL, Studint Lib Mwiual. pagN F3'i23 to F3-12S 

PROCEDURE FOR THE ACTIVITY 

1. Student Activity 

A. Complete Experiment F3 in FLUID CONTROU Student Ub Manual, pages F3 
123toF3-125 

2. Teacher- Refer to Teachers Guide for review questions 
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SECTION V. Fluid Transmission ACTIVITY 

"Producing & Measuring a Vacuum" 



AUowl dan period 



OBJECTIVE: A t the completion of the activity, the student wUl know that a vacuum is 
negative pressure as evidenced by correctly answering the questions in 
the experiment. 

EQUIPMENT AND SUPPLIES NEEDED: McKnight P<w«r EKpvimMtMr 



REFERENCE MATERIAL: ^Si>*I^S-K^OHAHlCS of ENERGY CONTROt by Botm & MMOontid, paoM 

l-LUID CONTROL, StudMt Lab MMHMt, ptom F2-i 18 to F.122 



PROCEDURE FOR THE ACTIVITY 



1. Student Activity 

A. Complots &<Pf iment F2 In FLUID CONTROI^ Stuctent Ub Manual, pages 
F2-iT8to r2-122 

Z Teauher-Ravlaw questions and answers in Teachers manual 
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SECTION V. Fluid Transmission ACTIVITY 

"Pressure and Vacuum" 

Allow 1 elan period 

OBJECTIVE: At the completion of this activity, the student will know how motion can 

be used to develop a pressure or a vacuum as evidenced by correctly answering 
the questions in the experiment. 

EQUIPMENT AND SUPPLIES NEEDED; McKnH^t Powar Exptriminttr 

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL, by Behn & MaclXMwid, pteM7540 

FLUID CONTROL, Studtnt Lab Mimial, p«gM FS-133 to F5-136 



PROCEDURE FOR THE ACTIVITY 

1. Student Activity 

A, Complete experiment F5 In FLUID CONTROU Student Lab Manual, pages F5- 
133toF5-136 
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SECTION V. Fluid Transmission ACTIVITY 

"Using Pressure to Provide Force with a Cylinder" 

Allow 1 clM pMlOd 

OBJECTIVE: A t the completion of the activity, the student will know that pressure 

and vacuum are created, controlled and utilized in a system as evidenced by 
correctly answering questions in the assigned experiment. 

EQUIPMENT AND SUPPLIES NEEDED: McKniflht Poww ExfMflmmttr 

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL, by BohnSi MacOoniW dwm66-74 

FLUID CONTROL, Studsnt Lab Manual, pagw F4-128 to F4-ia2 



PROCEDURE FOR THE ACTIVITY 

1. Student Activity 

A. Complete experiment F4 in FLUID CONTROL, Student Lab Manual, pages F4- 
128 to F4-132 
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SECTION V. Fluid Transmission ACTIVITY 

"Fluid Control of Motor Operation" 

Allow 1 ctaM pwiod 

OBJECTIVE: A t the completion of the activity, the student will demonstrate his knowledge 
of fluid control of motor operation by completing the questions in the 
experiment successfully. 

EQUIPMENT AND SUPPLIES NEEDED: McKnight Pomr ExptHmtflttr 



REFERENCE MATERIAL: POWER SYSTEMS, Student Lib M«nual, p^M to C3-262 



PROCEDURE FOR THE ACTIVITY 



1. Student Activity 

A. Complete experiment C3 from POWER SYSTEMS, Student Lab Manual, pages 
03-259 to C3-262 
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SECTION V. Fluid Transmission ACTIVITY 

"Controlling a Conveyor" 

Allow 2 cltM periods 

OBJECTIVE: At the completion of the activity, the student will demonstrate his understanding 
of how interrupted motion can be produced by building and controlling 
a conveyor as evidenced by successful completion of the experiment. 

EQUIPMENT AND SUPPLIES NEEDED: McKnlflht Povw Exparlrmnw 



REFERENCE MATERIAL: POWER SYSTEMS, Studmt Lab M«nu«l. pasM (^4282 to C9^ 



PROCEDURE FOR THE ACTIVITY 

1. Student Activity 

A. Complete experiment C9 in POWE R SYSTEMS, Student Lab Manual, pages C9-282 
to C9-285 
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SECTION V. Fluid Transmission ACTIVITY 

"Producing and Measuring fluids. Under Pressure" 

Allow 1 dM ptfiod 

OBJECTIVE: At the completion of the activity, the student will khow the definitions 
offeree and pressure as evidenced by correct written answers to lesson 
questions. 

EQUIPMENT AND SUPPLIES NEEDED: McKnight Pwm Expwinwntar 



REFERENCE MATERIAL: POWER: MECHANICS rf ENERGY CONTROL, by Botm A MacOofuid, p«0M 62-66 

FLUID CONTROL. Student Lab MwmmI, (M0M FM 13 to FM 17 



PROCEDURE FOR THE ACTIVITY 

1. Student Activity 

A. Complete experiment F1 in FLUID CONTROL, Student Lab Manual, pages F1- 
113 toFI-117 
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ELECTRICAL TRANSMISSION 

7 DAYS OF ACTIVITIES 
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SECTION V. Electrical Transmission ACTIVITY 

"Generating Elertncity with Motion'* 

Allow 1 elm period 

OBJECTIVE: A t the completion of the activity, the student will demonstrate his knowledge 
of how electricity comes from motion as evidenced by successfully producing 
electricity with motion in the assigned activity. 

EQUIPMENT AND SUPPLIES NEEDED: McKnlght Powar ExpM-inwnttf 



REFERENCE MATE RIAl.: POWER: MECHANICS of ENERGY CONTROL by Bohn & MaoOon«ld, |M0« I2M30 

ELECTRICAL CONTROL, St icknt Lab Manual, pagu E6-1^ to E&203 



PROCEDURE FOR THE ACTIVITY 



1. Student Activity 

A. Complete Experiment E6 in ELECTRICAL CONTROU Student Lab Manual, 
pages E6-198 to E6-203 
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SECTION V. Electrical Transmission ACTJV/TY 

"Controlling Electrical Circuit with Relays 
and Switches" 

Allow 2 cltts periods 

OBJECT/ VE: A t the completion of the activity, the student will demonstrate his knowledge 
of controlled electrical circuits as evidenced by successfully completing 
the assigned activity. 

EQUIPMENT AND SUPPLIES NEEDED: McKnight Powtr Ejcpeflmenttr 

REFERENCE MATERIAL: POWER; MECHANICS of ENERGY CONTROL by Bohn& MkDomW dmimISS- 

136,140-142,151-152 

ELECTRICAL CONTROL, Student Lab Manual, paflw E10-223 to E10-227 



PROCEDURE FOR THE ACTIVITY 

1. Student Activity 

A. Complete experiment ElO in ELECTRICAL CONTROL, Student Lab Manual 
pages E10-223 to El 0-227 
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SECTION V. Electrical Transmission ACTIVITY 

"Controlling Circuits from more than One Location 

Allow 1 class p«fio<t 

OBJECTIVE: At the completion of this activity the student will demonstrate his knowledge 
of how to control electrical circuits as evidenced by the successful completion 
of the assigned activity. 

EQUIPMENT mND SUPPLIES NEEDED: McKnIfiht Povm Exp«fjni«ntir 



REFERENCE MATERIAL: POWER; MECHANICS of ENERGY CONTROL by Bohn & MacDonaW, pw* 134-135 

EL ECTRICAL CONTROL, Student Lab Manual, pcget £4-187 to E4-190 



PROCEDURE FOR THE ACTIVITY 

1. Student Activity 

A. Complete experiment E4 in ELECTRICAL CONTROL, Student Lab Manual, 
pages E4-187 to E4-190 
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SECTION V. Electrical Transmission ACTIVITY 

"Using Series and Parallel Circuits" 

I 

Allow 1 cUfisptriod 

OBJECT! Vh: Af the i omplciion t^fihe activity, the student wUl demonstrate his knowledge 
of the different types of electrical circuits as evidenced by the successful 
completion of the experimenu 

EQUIPMENT AND SUPPLIES NEEDED McKnight Puw^ Experimenter 



REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MscDonaid. f^eges 130-132 

ELECTRICAL CONTROL, Sludent Lab Manu^il, pages £2-176 to E2'181 



PROCEDURE FOR THE ACTIVITY 



1. Student Activity 

A. Complete experiment E2 in RLECTRICAL CONTROLS, Studem Lab Manu^jl, 
pages E 2-176 to E2-181 
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SECTION V. Electrical Transmission ACTIVITY 

"Braking Circuits" 

Allow 1 clan pariod 

OBJECTIVE: A t the completion of the activity, the student will demonstrate his knowledge 
of mechanical braking action and circuits as evidenced by successfully 
completing the assigned activity 

EQUIPMENT AND SUPPLIES NEEDED: McKniflht Powflf Expcrinwnttf 



REFERENCE MATERIAL; POWER SYSTEMS. Studnt Lib Manuil, pag« 011-333 to 011-336 



PROCEDURE FOR THE ACTIVITY 



1. Teacher Discussion 

A. Magnetism and its uses 

2. Student Activity 

A. Complete experiment 01 1 in POWER SYSTEMS, Student Lab Manual, pages 
Oil 333 to 01 1-336 
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SECTION V. Electrical Transmission ACTIVITY 

"Developing a Transformer' 



Allow 1 clan period 



OBJECTIVE: ^//^J' ™^P/^//c)« of the activity, the student will demonstrate his knowledge 
of transformers as evidenced by successfully completing the assigned activity 

EQUIPMENT AND SUPPLIES NEEDED; McKniflhf Power E«p«lm«nttr 



REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROLS by Bohn 8, MacOon^. p.eH 143-147 

POWER SYSTEMS. Studtnt Lab Manut). ptm 015-354 to 016 to 358 



PROCEDURE FOR THE ACTIVITY 



1. Teacher Discussion 
A. Sub-stations 



2. Student Activity 

ttm5-358* SYSTEMS, Student Ub Manual, pages 
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SECTION Vi 
SYNTHESIS OF POWER SYSTEMS 



\ 
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SECTION VI. Synthesis of Power Systems ACTIVITY 

"Synthesis Problem" 

Allow 14 clMs pariodt 

OBJECTIVE: The student will design, construct and operate a power system that will solve 
the teacher designed problem in the most efficient and practical manner 
within 14 days as evidenced by the teachers records. 

EQUIPMENT AND SUPPLIES NEEDED: All oqulpmrnit md tuppIlM uMd for convtnJon tnd trtiwnlslon KttvitiM 
REFERENCE MATERIAL: Any andyor all rtfennct mataritl uMd during oouna. 



^ PROCEDURE FOR THE ACTIVITY 

1. Teacher Information . • 

A. The purpose of the Synthesis Problem is to give the student a problem that Involves 
a total power system. The students have been working with single activltiw m 
conversion and transmission. This problem allows the students to be creative In 
designing their own system. 

B. Define problems for the synthesis of power that can be solved with the facilities, 
equipment, and materials available. 

2. Student Activity ^ , x ? 
PROBLEM: Design, construct and operate a power system that is capable of moving 

a 6 ounce rectangular solid weight 6 Inches vertically and retuming It 

under power. This is to occur at the rate of 10 movements per minute. 

Day One: 1. Explain the problem to the class. The following factors should be 

emphasized: 

A. Simplicity of design 

B. Efficiency of system 

C. Life and maintenance of system 

D. Cost of system 

E. Availability of energy source 

2. Power sources may include items such as small engines, electric motors, 
etc 

DayTwo, Three, Four, and Five; 

1. Help students with desi^i problems. Each student should complete a 
refined sketch or working drawing of his solution to the problem. 

Day Six - Twelve: 

1. Students should construct their power systems 

2 Any number of items can be used, such as plastic gear's, wooden cams, etc. 

3. The student should indicate the proper material that would be used In 
an industrial situation. , , 

4. The teacher must emphasize safety on those pieces of equipment that may 
be used for the construction of the systems. 

Day Thirteen and Fourteen: 

1. Have students operate and explain their power systems to the class. 
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SECTION VII. Independent Study ACTIVITY 

"Independent Study' 



Allow 14ClMip*rioda 



OBJECTIVE: At the completion of 14 days the student will have successfully completed 
all requirements contained in the individual study contract as evidenced 
by instructor approved signature. 

MQUIPMENT AND SUPPLIES NEEDED: E: listing shop facilitlM and aquiprntnt 



REFERENCE MATERIAL: Any and/or all refsrance notarial usad during tN courai. 



PROCEDURE FOR THE ACTIVITY 

1. Teacher Information 

A. The purpose of the Independent study activity Is to allow the students an opportunity 
to work in an area of their own interest or need that Is related to the study of povw«jr. 

B. Procedure: 

Day One: 1 . Explain and have students complete the contract on the following page. 

2. The actual working days for the contract will be 1 2 days-one of the 14 
days will be used to complete the contract The remaining day will 
be used to give oral reports. 

3. Two copies of the contract should be completed by each student The 
student should have one copy with him In class eadi day. The other 
copy is for the teachers record. 

4. The daily log on back of the contract should be completed each day by 
the students so the teacher will be aware of the actual work completed 
by the student that day. 

5. If the student is to build a project, a set of plans and material costs 
should be attached to the contract. 

6. The scope of the contract should be related to the power area The 
teacher should check carefully to see that the student does not begin 
a task that is too lengthy, difficult or one that cannot be completed 
within the facilities of the school. 

7. Possible areas of contract work: designing and building model rockets- 
minor maintenance and overhaul of small engines-advanced experiments 
on any of the equipment used in the course-research reports on any 
topic of power-career research- electrical kits - research on transportation 
systems - etc. 

Days 2-13: Theteacher should individually help solve student problems with 
their contract work. 

Day 14: Have each student show their contract work to the class and give a 
1 to 2 minute oral report concerning their work. 
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Independent Study Contract 



This agreement 
made this 



day of, 



.in the year of Nineteen Hundred and 



By and Between 



Here after called the Independent Study Student, and 
Here after called the Instructor. 



Witnesseth, 

That whereas the Independent Study Student Intends to study, plan and/or organize: 



WItnesseth, 

That whereas the Independent Study Student intends to build or fabricate: 



Now, therefore. 

The Independent Study Student and the Instructor, for the considerations here after named, 
agree as follows: 

ARTICLE I: THE WORK TO BE DONE AND THE DOCUMENTS FORMING TH^ CONTRACT.' 

The Independent Study Student agrees to provide all the labor, pay for all materials 
and to do all things necessary for the proper completion of the work shown above and 
described on the attached plans. 

ARTICLE II: TIME OF COMPLETION 

The work to be performed under this contract shall commence and be completed 
as follows: 



ARTICLE III: CONTRACT REPORT 

The Independent Study Student agrees to give to the class a short oral report 
concerning his contract work at the completion of the contract. 

ARTICLE IV: 

The Instructor agrees to provide minor assistance to the Independent Study Student 
upon request by Student 



Beginning Date, 



Final Completion Date 



SignecU 



Independent Study Student 



Instructor 
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SECTION VIII 

CONCLUSIONS 
ENDING THE COURSE 



DAY ONE: Administer Post Test* (Appendix E). Evaluate. 

DAY TWO: Teacher should have students clean and repair equipment Inventory should 
be taken and parts of equipment missing should be replaced. Oil in engines 
should be changed and engines she jld be placed in storage. 

Teacher should complete the normal end of the year or course clean up. 
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APPENDIX A 
DEFINITION OF BEHAVIORAL OBJECTIVES 
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*The three levels of behavioral objectives are: cognitive, affective, and psychomotor. 
To describe the variable of cognitive and affective benavior, definitions from Bloom and 
Kratwohl are utilized. The definitions for psychomotor behavior are those described by 
Dave. 

Cognitive Variables: Behaviors which place primary emphasis on the mental or 

intellectual process of the learner: 
The levels, are: 

Knowledge- Involves the recognition and recall of 
facts {i.e., defining terms, rec '"ng 
names, dates, persons, indentiry tg words, 
etc.) 

Comprehension- The learner interprets, translates, 

^mmarizes, or paraphrases given. material 
into another language or form of commun- 
ication {i.e., reading a book or musical 
scores, grasping the thought of material 
studied, ability to dscribe something in 
one's own words, etc.) 

Application- Involves the use of material in a 

situation which is different from that 
situation In which it was originally learned 
(i.e., the use of abstract Ideas, principles, 
or theories in problem-solving). 

Analysis- Involve separating a complex entity Into 
its parts, drawing comparisons and 
relationships between the elements (Le., 
ability to recognize assumptions, to 
distinguish cause arni effect relation- 
ships, reorganization of biases or 
points of view, etc,)" 

Synthesis- Involves combining elements to form a 
new original entity, it involves a 
process of working with pieces, parts, 
element, etc., and arranging them in a 
structure that was not clearly evidenced 
before (i.e. ability to produce a play, 
music, art fomis, design products, or 
formulate solutions). 

Evaluation- Involves acts of decision-making, 

judging, or selecting based on a given 
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Synthesis cont. 

set of criteria. Th^ criteria may be 
objective or subjective (i.e. ability to 
indicate fallacies, compare a work or an 
idea with known standards, etc.) 



Affective variables: Behavior which primarily emphasizes attitudes^ emotions, and 

values of the learner and are usually reflected by interests, appreciations, 
and adjustments. The levels are: 



Receive- The learner is aware of, or passively 

attending to certain phenomena and 
stimuli (i.e., listening, being attentive 
to, etc.) 

Respond- The learner complies to given expectat- 
ions by attending or re. cting to certain 
stimuli or phenomena (i.e., obeys or 
participates as expected, etc.) 



Value- The learner displays behavlo'- consistent 

with a single belief or attitude in 
situations where he is not forced to 
comply or obey (i.e., demonstrates a 
definite preference, displays a high 
degree of certainty and conviction, 
etc.) 



Organization* The learner Is committed to a set of 
values as he displays or communicates 
his beliefs or values (i.e. develops a 
rationale for a set of values, makes 
judgments about sets of values). 

Characterization* -The total behavior of the learner is 

consistent with the values he has intema- 
lizCid (i.e., develops a consistent philosophy 
of life, exhibits respect for the worth and 
dignity of human beings, etc.). 



* Levels four and five are seldom used in performance objectives at the Instructional 
level. Therefore, the educator may find these levels inappropriate **Dr us In vriting 
performance objectives to be achieved over short time periods. 



57 



BEST COPY AVAIUBli 



Definitions cont 



Psychomotor Variables: Behaviors which place primary emphasis on neuro-muscular 

or physical skills involving various degrees of physical dexterity. 
The levels are: 

1. Imitation- When the learner is exposed to an observable action, he begins to 
make covert imitation of that action. Such covert behavior appears to be 
the starting point in the growth of psychomotor skill. This is then followed 
by overt performance of an act and capacity to repeat It This performance, 
however, lacks neuromuscular coordination or control, and hence m generally 
in a crude and imperfect form (i,e. , impulse, over repetition). 

Z Manipulation- Emphasizes the development of skill in following directions, 
performing of selec|ed actions, and fixation of performance through necessary 
practice. At this level, the learner is capable of perfomilng an act accord- 
ing to instruction rather than just on the basis of observation ffi in the case 
at the level cf imitation (i.a , following directions). 

3. Precision- The proficiency of performance reaches a higher level of refine- 
ment in reproducing a given act The learner performs the skill independent 
of a model or a set of directions. Here, aa:uracy, proportion, and exactness 

In performance become significant (i.e., reproduction, control, errors reduced to 
a minimum). 

4. Articulation- Emphasizes the coordination of a series of acts by establishing 
appropriate sequence and accomplishing harmony or Internal consistency 

among different acts (i.e. , performa.sce involves accuracy and control plus Elements 
of speed and time). 

5. Naturalization- A high level of proficiency In the skill of performance of a 
single act Is required. The behavior is performed with the least expenditure of , 
psychic energy. The act Is routinized to such an extent that It results in 
automatic and spontaneous response (i.e. , performance becomes natural and 
smooth). 

• Developing and Writing Performance Objectives, Booklet #2, Educational 
Innovators Press, P.O. Box 13052, Tucson, Arizona, 1971. 
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APPENDIX B 
DEFINITION OF TERMS 
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4^ DEFINITIONS OF POWER TERMS 

1. Chemical Energy -Movements of lore. 

2. Conversion- Changing energy from one form to another. 

3. Efficiency-Ratio of input to output 

4. Unergy-Abllity to do work — produce motion, heat, and light 

5. Electrical Energy-Movement of Electrons. 

6. =ludics-Control of fluids with no moving parjj. 

7. =luid power-Power involving any gas or liquid. 

8. Force— The exertion in units. 

9. Heat Engines-A physical apparatus capable of converting heat energy to mechanical 

energy by eltiier Internal or external combustion. 

10. Horsepower-Measurement of mechanical Power. 

1 1 . Machine-Any device consisting of two or more related parts that transmit or modify 

force and motion to do work. 

12. Mechanical Energy-Motion or Movement ot Molecules. 

13. PVIechanical Friction-Resistance to movement between two (2) surfaces that are 

touching each other. 

14. Nuclear Energy-Movement of Subatomic Partlcais Ex. Pimesons, etc. 

1 5. Power- Rate of conversion of energy. 

16. Power Mechanics-The area of power concerned with mechanical devices. 

17. Pressure- Force per unit area. 

18. Prime Mover-Any device that converts natural energy into a more usable 

form of energy. 

19. Radiant Energy-Movement of Photons. 

20. Source-Origin within the system. 

21 . System- A complete set of principles, Ideas, or parts organized or arranged In a rational 

manner. 

22. Thermal Energy-Movement of Photons. 

23. Transmission-Transferring from source to use (mode of Movement). 

24. Torque-Measure of turning effort-not requiring movement 

25. Utilization-Employment of application of power to do work, produce motion, light, 
^ and heat with a profitable outcome. 

26. Work-Force x distance (measurement). 
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APPENDIX C 

S.E.T. PROJECT 
POWER CURRICULUM 
ATTITUDE INVENTORY TEST 
ATTITUDE INVENTORY TEST ANSWER SHEET 
ATTITUDE INVENTORY TEST EVALUATION PROCEDURE AND KEY 
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S.E.T. PROJECT 
POWER CURRICULUM 
ATTITUDE INVENTORY 

Read the statements carefully and answer all statements on the ans wer sheet. Circle 
the "yes" response If you agree; circle the "no" response If you disagree; circle the "undecided" 
(und.) If you do not know. There is no right or wrong answer. The result will not affect 
your grade and will be held In confidence. Please answer honestly. 

1. Physical education is more fun than the power and energy class. 

2. Electrical power plants are not contributory to air pollution. 

3. Power is a small part of industry today. 

4. I am afraid of electricity. 

5. I enjoy working with small engines. 

6. Most gasoline engine are efficient 

7. I want to be a mechanic. 

8. The power and energy course will help me in my future career choice. 

9. I would never want to be an electrician. 

10. The supply of energy is unlimited. 

11. I dislikR getting my hands dirty. 

12. Working with ones hands is an undesirable characteristic of the occupations In power 
and energy. 

13. I like to work with combinations of the simple machines. 

14. I understand and appreciate the value of simple hydraulic systems. 

15. The power and energy course should emphasize the maintenance and repair of small gasoline 

engines. 

16. Power and energy courses do not use the content taught in mathemati^, science, etc 

17. Safety need not be emphasized in power and energy classes because of the limited 
number of machine used. 

18. Power and energy is more fun than building products In the materials and processes 
classes. 

19. Power and energy does not make use of communications technology. 

20 Power systems of today are essential factors in our present standard of living. 
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Attitude Inventory com 

21. The study of gears, pulleys, levers, chains, etc. does not belong In the study of power 
and energy. 

22. I prefer to work as a group member rather than Individually In power and energy. 

23. I would rather have the power and energy class tkighrbyOhe lecture-demonstration 
method as compared to student activities. 

24. Power and energy is an important part of school work. 

25. Talking about power and energy is something I like to do. 

26. Power and enerny classes have helped me to think about my future. 

27. This p'^wer and energy class is a lot of nonsense. 

28. I feel comfortable in the power and energy class. 
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ATTITUDE INViNTORY ANSWER SHEET 

DATE HOUR NAM E 

CLASS STUDENT # ^ 

INSTRUCTIONS: 

Circle the "yes" response If you agree with the statement; circle the "no" response if 
you c^isagree with the response; circle tiw "undecided" if you do not Icnow. 



1. 


No 


Undecided 


Yes 


15. 


No 


Undecided 


Yes 


2 


No 


Undecided 


Yes 


16. 


No 


Undecided 


Yes 


3. 


No 


Undecided 


Yes 


17. 


No 


Undecided 


Yes 


4. 


No 


Undecided 


Yes 


18. 


No 


Undecided 


Yes 


5. 


No 


Undecided 


Yes 


19. 


No 


Undecided 


Yes 


6. 


No 


Undecided 


Yes 


20. 


No 


Undecided 


Yes 


7. 


No 


Undecided 


Yes 


21. 


No 


Undecided 


Yes 


8. 


No 


Undecided 


Yes 


22. 


No 


Undecided 


Yes 


9. 


No 


Undecided 


Yes 


23. 


No 


Undecided 


Yes 


10. 


l^o 


Undecided 


Yes 


24. 


No 


Undecided 


Yes 


11, 


No 


Undecided 


Yes 


25. 


No 


Undecided 


Yes 


12. 


No 


Undecided 


Yes 


26. 


No 


Undecided 


Yes 


13. 


No 


Undecided 


Yes 


27. 


No 


Undecided 


Yes 


14. 


No 


Undecided 


Yes 


28. 


No 


Undecided 


Yes 
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KEY FOR EVALUATING ATTITUDE INVENTORY 



The following statements should be considered positive with a "yes" response: 

# 1,5. 8, 10, 14, 18, 20, 25, 26, 28. 
The following statements should be considered positive with a "no" response: 

#2, 3, 6, 15, 16, 17. 19.21.27. 

The affective Performance Objective stated that a 15% positive increase in attitude would 
be obtamed between the S.E.T. Project Pre and Post attitude inventory test 

In order to determine whether or not this positive increase has been reached you must 
compare the results of the students pre- test score with the students post- test score 
on the Attitude Inventory Test 

To meet the objective at least four of the students Post Test responses must chanoe 
positively. 
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S.E.T. PROJECT 
POWER CURRICULUM 

PRE TEST 

PRE TEST ANSWER SHEET 

PRE TEST KEY AND EVALUATION PROCEDURE 
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TEST FqR POWER 
INSTRUCTIONS: ANSWER ALL QUESTIONS ON THE ANSWER SHEET. 

1. The "Wankel" engine Is: 

A. reciprocating internal connbustionengine 

B. an external combustion engine 

C. a rotary engine 

D. a steam engine 

2 If a lever is to be used as an effective pry bar, the pivot point should be: 

A. near the applied force 

B. equal distance from each end of the bar 

C. near the middle Of the bar 
0. near the object to be moved 

3. A multi-meter IVOM) can be used to measure: 

A. hydraulic line pressure 

B. voltage 

C. toique 

D. air pressure 

4. The viscosity of oil refers to its ability to: 

A. bum 

B. conduct electricity 

C. flow 

0. resist oxidation 

5. A dry cell converts ^^^"^ Into electrical ^ergy. 

A. chemical 

B. mechanical 

C. thermal 
0. radiant 

6. Which of the following items is the best elec^trical insulator? 

A. glass 

B. copper 

C. water 

D. aluminum 

7. A switch is a device to oower. 

A. control 

B. transmitt 

C. convert 
0. process 
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8. Gasoline is obtained: 

A. directly from the earth 

B. fay refining crude oil 

C. from man-made materials 

D. from burning inorganic materials 

9. Ecologically, an undesirable by-product of the internal combustion engine is: 

A. torque 

B. water 

C. hydrocarbon emissions 

D. steam 

10. Solar furnaces generally convert radiant energy t o gmergy 

A. electrical 

B. nuclear 
C thermal 

C. chemical 

1 1. Bearings are used to: 

A. reduce friction 

B. reduce repair f-equency 
C increase efficiency 

D. ail of the above 

12. Nuclear reactor is to nuclear energy as the battery is to energy. 

A. chemical 

B. mechanical 

C. radiant 
0. thermal 

13. Chemical energy can be converted into electrical energy by a: 

A. fuel cell 

B. solar celt 
C transducer 

D. dynomometer 

14. Which of the following conversion methods will not create direct electrical current: 

A. soiarcell 

B. a chemical battery 

C. a rotating magnet 

D. a thermo-couple 

15. The pump is to a hydraulic system as the is to an electrical system. 

A. generator c, switch 

°- ""^'^V D. electrical power line 
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16. A switch is to an electrical circuit as a 



is to a hydraulic system. 



A. cylinder 

B. valve 



C. pump 

D. coupler 

17. A flourescent bulb converts electrical energy into: 

A. sound energy 

B. thermal energy 

C. mechanical energy 

D. radiant energy 

18. A generator converts e nergy to etectrical energy. 



i^Biw^hanical 

B. thermal 

C. linear 

0. chemical 

19. If a lever is to be used as an effective pry t>ar. the pivot point should tie: 

A. near the applied force 

B. equal distance from each end of the bar 

C. near the middle of the bar 

D. near the object to be moved 

20. Ecologically, an undesirable by-product of the internal combustion engine it: 

A. torque 

B. water 

C. hydrocarbon emissions 

D. steam 

21. A dry cell converts energy into eiectrical energy. 

A. chemical 

B. mechanical 

C. thermal 

D. radiant 

22. A switch is to an electrical circuit as a is to a hydraulic system. 

A. cylinder 

B. valve 

C. pump 
0. coupler 

23. A V-belt will keep its tension better than a iht belt because of: 
A. wedge action of belt to pulley C. greater flexibility 




B. more surface contact 



0. greater thiclcnsss of V belt 
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24. Force increase and speed decrease can be achieved by; 

A. driving a small sprocket by a large sprocket 

6. two sprockets of equal size 

C. driving a large sprocket by a small sprocket 

D. can not be achieved 

25. The rate of conversion of energy is: 

A. power 

B. torque 

C. work 

D. horsepower 

26. The viscosity of oil refers to its ability to: 

A. burn 

B. conduct electricity 

C. flow 

D. resist oxidation 

27. Solar furnaces generally convert radiant energy to pnprgy 

A. electrical 
8. nuclear 

C. thermal 

D. chemical 

28. Torque is: 

A. the same as horsepower 

B. turnimi force 

C. associated with non-powered equipment 

D. weight x time x distance 

29. A solar cell converts: 

A. Radiant energy to electrical energy 

B. Radiant energy to thermal energy 

C. Radiant energy to chemical energy 

D. thermal energy to cheminal energy 

30. Which is not an example of a resistor? 

A. switch 

B. fuse 

C. transistor 

D. rheostat 

31. A cam changes- 

A. rotary to reciprocating motion c. neither of these 

8. reciprocating to rotary motion D. both of these 
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32. The term f luidics refers to: 

A. only liquids 

B. the control of fluids with no moving parts 

C. electricity 

D. pressure without movement 

33. The main purpose of a motor is to convert electrical energy to anerav. 

A. mechanical 

B. radiant 

C. thermal 

D. chemical 

34. The difference between the output of an A.C. generator and an alternator is: 

A. the alternator output is D.C. 

B. no difference 

C. the alternator oroduces only voltage 

D. there is no such object as an A.C. generator 

35. Electrical power lines and pneumatic lines are similar in that they: 

A. are made of metal 

B. carry a liquid 

C. transmit power 

D. are used 

36. A gear can be used: 

A. to change direction of rotation 

B. as a slip clutch 

C. as a reciprocating 

D. as an energy converter 

37. A one-way valve is to the hydraulic system as a is to an electrical syttem. 

A. resistor 

B. rheostat 

C. transformer 

D. diode 

38. The saleable measurement for electrici*;y is: 

A. kilovolt/houre 

B. hiloamper/hours 

C. kilowatt/hours 

D. kiloohm/hours 

39. Force increase and speed decrease can be achieved by: 

A driving a small sprocket by a large sprocket C . driving a large sprocket by a 
B two sprockets of equal size small sprocket 

D. can not be achieved 
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40. Pressure drop In hydraulic and pneumatic lines is caused by: 

A. friction 

B. plastic lines 

C. high atmospheric pressure 

D. pump action 

41. When In an enclosed area, exhaust gases from an Internal combustion engine should be: 

A. filtered 

6. cooled 

C exhausted outside 

0. directed bacl< into the engine 

42. Nuclear energy can be converted to heat through the use of: 

A. solar batteries 

B. fai- metal ic elements 

C. presu a water reactor 

D. solenoids 

43. If you had to design a system to h'eat your home for the year 2(XX), what source 
of energy would probably be most realistic? 

A. mechanical 

6. electrical 

C. radiant 

D. chemical 

44. Diesel engines would be an example o': 

A. compression ignition engine 

B. sparl< ignition engine 
C linear engine 

0. sterling engine 

45. The spark plug ignites the fuel-air mixture near the end of the stroke. 

A. intake 

B. compression 

C. power 

D. exhaust 

46. Which of the following methods would be most realistic in curbing pollution from 
auto emissions? 

A. limit the number of vehicles one family can own 

B. develop and use mass transit systems 

C. reduce the size of the auto engine 
0. limit fuel consumption 
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47. The best method of conserving our energy supply would be: 

A. greater governmental controls 

B. limit the development of energy sources 

C. Individual voluntary action of each person 

D. limit the consumption per family in the United States 

48. Which of the following has been the greatest impact on society due to the development 
of power driving the past 50 years? 

A. has made our society more mobile 

6. has made the family a stronger unit of our society 

C. has reduced the crime rate in our country 

D. has made the U.S. the military giant of the world 

49. The best asset for a career in the field of power would b.. 

A. understanding the total system of power 

B. being able to work with all individuals 

C. in-depth knowledge of a particular area of power 

D. have a basic understanding of industry 

50. In the future, career opportunities in the power field will be: 

A. limited because of out limited energy supply 

B. unlimited because of our need to develop new power sources and systems 

C. limited because of the governmental requirements necessary to work in the power 
field 

0. unlimited because any phase of industry can always use an open-minded parson 
willing to work 



74 



BEST copy AVAilA6L£ 



S.ET. PROJECT POWER CURRICULUM ANSWER SHEET 

DATE HOUR NAME 

C»-ASS STUDENT # 



INSTRUCTIONS: 

Circle or Black out the letter of the correct response; choose only the 

one best answer. Make no marks on the test Mark All answers on this sheet 



1. A 


B 


C 


D 


21. A 


B 


c 


0 


41. A B C D 


2. A 


B 


C 


D 


22. A 


B 


c 


0 


42. A 3 C D 


3. A 


B 


c 


D 


23. A 


B 


C 


D 


43. A B C D 


4. A 


B 


c 


0 


24. A 


B 


C 


D 


44. A B C D 


5. A 


B 


c 


D 


25. A 


B 


C 


D 


45. A B C D 


6. A 


B 


c 


D 


26. A 


6 


C 


D 


46. A B C 0 


7. A 


B 


c 


D 


27. A 


B 


C 


D 


47. A B C D 


8. A 


B 


c 


D 


28. A 


B 


C 


D 


48. A B C D 


a A 


B 


c 


D 


29. A 


B 


C 


0 


49. A B C 0 


10. A 


6 


c 


D 


.-^O. A 


Li 


C 


D 


50. A B C D 


11. A 


B 


c 


D 


31. A 


B 


C 


d 




12. A 


B 


c 


D 


S2. A 


B 


C 


0 




13. A 


B 


c 


0 


33. A 


B 


C 


D 




14. A 


B 


c 


D 


34. A 


B 


C 


D 




15. A 


B 


c 


D 


35. A 


B 


C 


D 




16. A 


B 


c 


D 


3ei. A 


B 


C 


D 




17. A 


B 


c 


D 


37. A 


B 


C 


0 




18. A 


B 


c 


D 


38. A 


B 


C 


D 




19. A 


B 


c 


D 


39. A 


B 


C 


D 




20. A 


B 


c 


D 


40. A 


B 


c 


D 
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KEY FOR &E.T. POWER CURRICULUM PRE TEST 

Correct Responses: 

1. C 2. D a B 4. C 5. A 6. A 7. A 8. B 9. C 10. C 
11. D 1Z A 13. A 14. C 15. A 16. B 17. D 18. A 19. A 20. C 
21. 0 22. D 23. D 24. 0 25. D 26. A 27. D 28. B 29. A 30. A 
31. A 32. B 33. A 34. B 35. C 36. A 37. D 38. C 39. C 40. A 
41. C 42. C 43. C 44. A 45. B 46. 47. 48. 49. 50. 

NOTE: Questions 46, 47, 48, 49, 50 do not have a single correct answer. These 
are value qu^ions and answers will vary due to instructor emphasis 
and student attitude. 



The instructor should evaluate each test and record the results for 
comparison with the overall test results to find possible areas of 
strengths and weaknesses in the entire class. 
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APPENDIX E 



S.E.T. PROJECT 
POWER CURRICULUM 

POST -TEST 

POST - TEST ANSWER SHEET 

(Sm pigi 76) 

TEST KEY AND EVALUATION PROCEDURE 
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S.E.T. PROJECT POWER CURRICULUM TEST 

INSTRUCTIONS: Answer all questions on the answer sheet 

1. Mechanical energy can be converted to electrical energy with the use of a: 

A. generator 

B. battery 

C. solar ceil 

D. solenoid 

2. Which of the following conversion methods will not create direct electrical current? 

A. solar ceil 

a chemical battery 
C. a rotating magnet 
0. a thermo'couple 

3. Nuclear reactor is to nuclear energy as the battery is to energy. 

A. chemical 

B. mechanical 

C. radiant 

D. thermal 

4. If you had to der ign a system to heat your home for the year 2000, what source of 
energy would probably be most realistic? 

A. inechanical 

B. electrical 

C. radiant 

D. chemical 

5. A cam changes: 

A. rotary to reciprocating motion 

B. reciprocating to rotary motion 

C. neither of tl^se 

D. both of these 

6. Electrical energy can be converted to mechanical energy with the use of a: 

M. motor 

B. generator 

C. solar cell 

D. battery 

7. A p?^ r can be used: 

A. to change direction of rotation 

B. as a slip clutch 

C. as a reciprocating 

D. as an energy converter 
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8. The output of most power systems is in ths form of: 

A. heat 

B. motion 

C. light 

D. any of these 

9. A generator converts energy to electrical energy. 

A. mechanical 

B. thermal 

C. linear 

D. chemical 

10. The pump Is to a hydraulic system as the is to an electrical system. 

A. generator 

B. relay 

C. switch 

0. electrical power line 

11. t'r^sure drop in hydraulic and pneumatic tines Is caused by: 

A. friction 

B. plastic lines 

C. nigh atmospheric pressure 

D. pump action 

12. A fuel cell converts chemical energy into: 

A. electrical energy 

B. radiant energy 

C. mechanical energy 

D. nuclear energy 

13. The "Wankel " ennine is: 

A. reciprocating internal combustion engine 
6. an external combustion engine 
C. a rotary engine 
0, a steam engine 

14. Which of the following items is the best electrical insulator: 

A. glass 
0 copper 
C, water 
U. aluminum 



15. Bearings are to; ^ 

A. reduce friction C. increase efficiency 

B. reduce repair frequency D, all of the above. 
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16. The electrical energy necessary for the operation of a small gasoline engine It obtained 
from: 

A. the battery 
6. the condenser 

C. cont»:t points 

D. cutting magnetic lines of force 

17. Power is defined as: 

A. the rate of energy conversion 

B. changing energy from natural to potential form 

C. turning effort 

D. ability to do work 

18. Voltage can be measured with a: 

A. test light 

B. VOM 

C. d^vell gauge 

D. tachometer 

19. Power is defined as: 

A. the rate of energy conversion 

B. changing energy from natural to potential form 

C. turning effort 

D. ability to do work 

20. A clutch is used to: 

A. change direction of motion 

B. increase torque 

C. engage or disengage motion 

D. increase efficiency 

21. The output of most powers systems is in the form of: 

A. heat 
6. motion 

C. light 

D. any of these 

22. Which of the basic machines is m example of pliers action? 

A. Inclined plane 

B. wedge 

C. screw 

D. lever 
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23. Which of the following factors determine whether or not electrical shock czn be fetal? 

A. voltage 

B. amount of current 

C. resistance of individual 

D. all of these 

24. The electrical energy necessary for the operation of a small gasoline engine is obtained 
from 

A. the battery 

B. the condenser 

C. contact points 

D. cutting magnetic tines of force 

25. Efficiency is a ratio of: 

A. input/control 

B. control/output 

C. output/friction 

D. ou^ut/input 

26. A V-belt will keep its tension belter than a flat belt because of: 

A. wedge action of belt to pulley 

B. more surface contact 

C. greater flexibility 

D. greater thickness of belt 

27. The present day 4 stroke cycle, spark ignition, internal combustion, reciprocating 
engine converts; 

A. mechanical energy to nuclear energy 

B. radiant energy to mechanical energy 

C. chemical energy to thermal energy 

D. thermal energy to mechanical energy 

28. A switch is a device to power. 

A. control 

B. transmitt 

C. convert 
0. process 

29. A fluorescent bulb converts electrical energy into: 

A. sound energy 

B. thermal energy 

C. mechanical energy 
0. radiant energy 
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30. A multi-meter (VOM) can be used to measure: 

A. hydraulic line pressure 

B. voltage 

C. torque 

0. air pressure 

31. A valve is to a hydraulic system as a Is to an electrical circuit 

A. generator 

B. switch 

C. transistor 
0. coil 

32. Gasoline is obtained: 

A. directly from the earth 

B. by refining crude oil 

C. from man-made materials 

D. from burning Inorganic materials 

33. The difference between the output of an A.C. generator and an alternator is: 

A. mechanical 

B. radiant 

C. thermal 

D. chemical 

34. The saleable measurement for electricity is: 

A. kilovolt/hours 

B. kiloamper/hours 

C. kilowatt/hours 

D. kiloohm/hours 

35. Which of the following factors determine whether or not electrical shock can be fatal? 

A. voltage 

B. amount of current 

C. resistance of individual 
0. all of these 

36. A clutch is used to: 

A. change direction of motion 

B. increase torque 

C. engage or disengage motion 
0, increase efficiency 
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37. A ratio of output/input would be: 

A. horsepower 

B. torque 

C. work 

0. efficiency 

38. Which of the basic machines is an example of pliers action? 

A. inclined plane 

B. wedge 

C. screw 

D. lever 

39. The present day 4 stroke cycle, spark ignition, internal combustion, reciprocating 
engine converts 

A. mechanical energy to nuclear energy 

B. radiant energy to mechanical energy 

C. chemical energy to thermal energy 

D. thermal energy to mechanical energy 

40. Which is not an example of a resistor? 

A. switch 

B. fuse 

C. transistor 

D. rhe(»tat 

41. Electrical power lines and pneumatic lines are similar in that they: 

A. are made o.' metal 

B. cany a liquid 

C. transmit power 
0. are used 

42. When in an enclosed area, exhaust gases from an inteinal combustion engine should be: 

A. filtered 

B, cooled 

C. exhausted outside 

D, directed back into the engine 

43. A turning force is known as? 

A. horsepower 

B. torque 

C. work • 

D. work per minute 
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44. A solar cell converts'. 

A. radiant energy to electrical energy 

B. radiant energy to thermal energy 

C. radiant energy to chemical energy 

D. thermal energy to chemical energy 

45. The term fluldics refers to: 

A. only liquids 

B. the control of fluids with no moving parts 

C. electricity 

0. pressure without movement 

46. Which of the following methods would be most realistic in curbing pollution from 
auto emissions: 

A. limit the number of vehicles one family can own 

B. develop and use mass transit systems 

C. reduce the size of the auto engine 
0. limit fuel consumption 

47. The best method of conserving our energy supply would be: 

A. greater governmental controls 

B. limit the development of energy sources 

C. individual voluntary action of each person 

D. limit the consumption per family in the United States 

48. Which of the following has been the greatest impact on society due to the development 
of power during the past 50 years? 

A. has made our society more mobile 

B. has made the family a stronger unit of our society 

C. has reduced the crime rate in our country 

D. has made the U.S. the military giant of the world 

49. The best asset for a career In the field of power would be: 

A. understanding the total system of power 

B. being able to work with all Individuals 

C. in-depth knowledge of a particular area of power 

D. have a basic understanding of Industry 

50. In the future, career opportunities In the power field will be: 
A. limited because of our limited energy supply 

6. unlimited because of our need to develop new power sources and systems 

C. limited because of the governmental requirements necessary to work In the power 

^^eld 

D. unlimited because any phase of industry can always use an open-minded person 
willing to work 
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KEY FOR S.E.T. POWER CURRICULUM POST TEST 



Correct Responses: 

1. A 2. C 3. A 4. C 5. A 6. A 7. A 8. D 9. D 10. A 

11. A 12. A 13. C 14. A 15. D 16. D 17. A 18. B 19. A 20. C 

21. A 22. B 23. A 24. C 25. A 26. C 27. C 28. A 29. D 30. B 

31. B 32. B 33. B 34. C 35. D 03. C 37. 0 38. D 39. D 40. A 

41. C 42. C 43. B 44. A 45. B 46. 47. 48. 49. 50. 



NOTE: Questions 46, 47, 48, 49, and 50 do not have a single correct answer. 

Tliese are value questions and answers will vary due to Instructor emph»is 
and student attitude. 

The instructor should evaluate each test and record the results for comparison 
with the pre-test The instructor should examine the comparison and possibly 
make changes in the course for next semester. 

The performance objective of the cognitive domain indicates a 20% gain in class 
mean score between pre-test and post-test scores. You may wish to check your 
class to see if they reached the performance objective in the cognitive domain. 
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APPENDIX F 
EQUIPMENT LISTS 
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EQUIPMENT NEEDED FOR COURSE 

25 Students 



QUANITY 
2 



EQUIPMENT 

Power Experimenters 



Model ICXX) Concepts of 
Electricity 

S1000CK Concepts of 
Electricity 



SOURCE 

McKnight-McKnight 
Bloomington, Illinois 

Electronic Aids 
Baltimore, Maryland 

Electronic Aids 
Baltimore, Maryland 



Dynamometer & Air Fuel Measure Tech Systems .Vega^ 

with Rotary, Diesel, 2 cycle, (Brodhead-Garrett) 

4 cycle Engines Go Power (Buck Engineering) 



Basic set of Power Mechanics 
tools (wrench^, screwdrivers 
etc.) 



Local Hardware or Supply Ca 



Access to materials/process equipment will be needed for the synthesis problem. 
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Student Lab Manuals for The McKnight Power Experimenter: 

MECHANICAL CONTROL. McKnight & McKnight, Bloomington. Illinois. 

FLUID CONTROL , McKnight & McKnight. Bloomington. Illinois. 

ELECTRICAL CONTROL, M' Knight & McKnight, Bloomington, Illinois. 

POWER SYSTEM S- QPJJP*!^ L EXPERIMENTS-POWER PROBLEMS . McKni^t & 
McKnight. fflGonT^gtv^i, Illinois. 

Pages referred to: 
52-26 to 52-30 
E7-20Uto E7-210 
M1-45toM1S1 
M3-56 to M3-60 
05-31010 05-312 . 
03-300 to 03-303 
01-292 to 01-295 
F3-123toF3-127 
F2-118toF212 
r5-133toF5-136 
F4-128toF4-132 
C3-259 to C3-262 
C9-282 to Cg-285 
Fl-113toF1117 
E6-198 to E6-204 
ElO-223 toE10227 
E4-187to E4-190 
E2-176to E2-181 
01 1-333 to 01 1-336 

015-354 to 015-358 q» 
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f tectronic Aids 1000 Concepts of Electricity , Electronic Aids Inc., Baltimore, Maryland. 
Pages Referenced 

16-18, 23-25, 21-22, 26-30. 153-156, 157-160, 7 10. 52-57 

Electronic Aids SICOOCk Concepts of Electricity Instruction Manual, Electronic Aids I nc, 
Baltimore, Maryland. 



Pages Referenced 



p. 1J1, 183 



p. 115-123 



p. 48-49 



p, 32-33 



p. 141-143 



p. 124-125 



p. 92-97 



p. 145-147 



p. 149-163 



p. 130-137 



p. 98-101 



p. 109-113 
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APPENDIX G 

RECOMMENDED RESOURCE AND REFERENCE MATERIAL FOR COURSE 
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BOOKS — 



Stewart, Harryl and John M. Storer, Fluid Power . Howard W. Sams & Co., Inc., Kansas 
City. Mo., 1970. 

Glenn, Harold T., Exp loring Power Mechanics , Chas. A. Bennett Co. Inc., Peoria, Illinois, 
1967. 

Miller, Rex and Fred W. Culpepper, En ergy-Electricitv and Electronics . McKnightSt 
McKnight, Bloomlngton, Illinois, 1964. 

Worthington. Robert M., Morton Margules and William M. Crouse. General Power Mpchanics. 
McGraw-Hill Book Company, New York, New York, 1968. 

Bohn, Ralph C. and Angus J. MacDonald. Power: Mechanics of Energy Control, McKnight 
& McKnight Bloomlngton, lUlnois, 1970. 

Duffy, Joseph W. Power-Prime Mover of Technology. McKnightSt McKnight, Bloomington, 
Illinois, 197*5! 

Stephenson, George E.. Power Technology . Delmar Publishers, Albany, New York, 1968. 

Accident Prevention Manual for Shop Teachers. American Technical Society, Chicago, 
nFmois. 

—TRANSPARENCIES — 



POWER TECHNOLOGY, DCA Educational Products, Inc., Philadelphia, Pennsylvania. 



FILMS 



ATOMIC ENERGY, Prentice-Hall, Englewood Cliffs, New Jersey 



LABORATORY MANUALS 



CONCEPTS of ELECTRirfTY for model A 1000 Trainer, 
Electronic Aids Inc., Baltimore, Maryland, 1969 

CONCEPTS of ELECTRICITY for model S1000CK Trainer, 
Electronic Aids Inc., Baltimore, Maryland, 1965 

MECHANICAL CONTROL for M'i^night Power Experimenter, 
McKnight & McKnight, Bloomington, Illinois, 1970 

ELECTRICAL CONTROL for McKnight Power Experimenter, 
McKnight & McKnight, Bloomington, lllirois, 1970 

FLUID CONTROL for McKnight Power Experimenter, 
McKnight & McKnight, Bloomington, Illinois, 1970 

POWER SYSTEM-OPTIONAL EXPERIMENTS-POWER PROBLEMS for McKnight 
Power Experimenter, 

McKnight & McKnight, Bloomington, Illinois, 1970 
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Titit: 
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Flying t^^ikA Airptanoi 


Author: 


Autttor: 


Lopdiire 


Pub. Ca: 


Pub.Cou: 


Hirptf & Row 


Data: 


Dan: 


1967 








TitIa: 


Titit: 


About Atomic PoMtf for Ptopii 


Author. 


Author: 


R^ltutr 


Pui Ca: 


Pub. Co.: 


M«lmouot 


Data: 


Oitf: 


1960 








TitIa: 


Titii: 
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Author 


AuttlOR 


Coombs 


Pub. Ca: 


Pub. Ca- 


Morrow 


Data: 


Dati: 


1966 
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Airplanes 


Author 
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Pub. Ca: 


Put). Ca: 


iHttnam 


Data: 


Dm: 


1966 
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Titii: 
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Author: 


Author: 


Ctllini 
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Dati: 


1962 
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Author 


Author 
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195S 
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1970 
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Jud Purwis 


Author: 


Pub. Ca: 


QoodhMTt-WUIcoK 
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1963 
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